CHAPTER VIII THE PRODUCTION OF STEEL FROM METALLIC INGREDIENTS
Although steel can be produced directly from iron-ore, it is almost universally made from pig-iron or wrought-iron.
Tool steel is made from wrought-iron by melting it in crucibles with sufficient charcoal to produce the desired percentage of carbon in the resulting steel. In Sheffield practice, steel is made by heating bars of wrought-iron packed in charcoal. The resulting "blister steel" is then melted in crucibles.
Steel is far more commonly made, however, by removing some of the carbon and other impurities from pig-iron. This is effected either by blowing air through the molten pig-iron as in the Bessemer converter or by adding iron-ore and steel scrap to the molten pig-iron as in the open-hearth furnace. In the first case the heat of the reaction is sufficient to keep the metal melted during the operation, but in the second case the furnace is heated by means of gas. In making steel by the Bessemer process the carbon is completely removed from the pig-iron and the necessary amount of carbon, manganese, etc., is added in the ladle at the end of the operation. In the open-hearth process it is sometimes possible to stop the operation when the metal contains the desired amount of carbon, but it is frequently necessary to remove nearly the whole of the carbon and then to add the required amount. In making steel by either process the elimination of sulphur and phosphorus has to be considered. Some varieties of pig-iron are sufficiently free from these elements, and then the operation can be carried oat in a furnace having a siliceous lining; silica being the cheapest and most satisfactory material available. When using varieties of pig iron which contain more phosphorus than is permissible in the resulting steel, it is necessary to use a furnace, whether the Bessemer converter, or the open-hearth furnace, which is lined with a basic material such as dolomite or mag-nesite. In such a furnace the phosphorus can be eliminated in the presence of a slag very rich in lime, and it is also possible to remove any excess of sulphur from the steel, although the pig-iron employed should be, in any case, nearly free from this substance.
212 arrived at a fairly definite type in the Swedish furnace. The
